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(54) PRECISION POLISHING COMPOSITION FOR HARD BRITTLE MATERIAL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a precision polishing composition for hard brittle material usable in a 
precision polishing processing of a hard brittle material, able to polish the surface of the hard brittle material to 
high precision and able to realize excellent polishing speed and polishing life. 

SOLUTION: The precision polishing composition for hard brittle material is composed by dispersing or dissolving at 
least one out of specified silica particles and/or alumina particles, colloidal silica having a different particle size 
from a base polishing material and a chelating compound as a polishing accelerator, in a colloidal silica as the base 
polishing material. 
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Japan Patent Office is not responsible for any damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
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2 **** s hows the word which can not be translated. 
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CLAIMS [JP,2001-342455,A] 



[Claim(s)] 

[Claim l] As opposed to colloidal silica the fumed alumina of 40 100m2 / g and a mean 
particle diameter by lO40nm by 1.0*5.0 micrometers [ a primary / an average oil particle 
diameter ] [ a BET specific surface area ] The amorphous silicon dioxide and primary [ an 
average of] particle diameter of 110-420m2 / g by 1240nm [ a BET specific surface area ] 
The precision abrasive compound for hard and brittle materials to which a BET specific 
surface area is characterized by the thing of the fumed silicas of 50-200m2 / g made to 
distribute and contain any one at least. 

[Claim 2] The precision abrasive compound for hard and brittle materials according to 
claim 1 which has the aforementioned colloidal silica in the range of a 5-150nm particle 
diameter. 

[Claim 3] While the aforementioned colloidal silica contains in 10 - 50% of the weight of a 
rate by the solid content, it is the precision abrasive compound for hard and brittle 
materials according to claim 1 or 2 of the aforementioned fumed alumina, an amorphous 
silicon dioxide, and the fumed silicas any one is made to contain in 2 - 25% of the weight of 
a rate by the total quantity at least. 

[Claim 4] The precision abrasive compound for hard and brittle materials characterized by 
making at least one sort of the second colloidal silica in which average grain size differs 
from this first colloidal silica add and contain to the first colloidal silica. 
[Claim 5] The precision abrasive compound for hard and brittle materials which is made to 
add and contain and is characterized by the bird clapper by making a chelate nature 
compound into a polish accelerator to colloidal silica. 

[Claim 6] It is the precision abrasive compound for hard and brittle materials of a silica 
particle and the alumina particles which is made to add and contain and is further 
characterized by the bird clapper by making a chelate nature compound into a polish 
accelerator while making any one distribute and contain at least to colloidal silica. 
[Claim 7] The precision abrasive compound for hard and brittle materials which is made to 
add and contain and is further characterized by the bird clapper by making a chelate 
nature compound into a polish accelerator while making at least one sort of the second 
colloidal silica in which average grain size differs from this first colloidal silica add and 
contain to the first colloidal silica. 

[Claim 8] While making at least one sort of the second colloidal silica from which this first 
colloidal silica differs in average grain size to the first colloidal silica add and contain, it is 



the precision abrasive compound for hard and brittle materials of a silica particle and the 
alumina particles which is made to distribute and contain any one at least, and is 
characterized by the bird clapper further. 

[Claim 9] While making at least one sort of the second colloidal silica from which this first 
colloidal silica differs in average grain size to the first colloidal silica add and contain, it is 
the precision abrasive compound for hard and brittle materials of a silica particle and the 
alumina particles which is made to distribute and contain any one at least, makes a chelate 
nature compound a polish accelerator further, is made to add and contain, and is 
characterized by the bird clapper. 

[Claim 10] The claim 4 this first colloidal silica and the second colloidal silica of the above 
are made to contain in 20 - 60% of the weight of a rate by the total quantity of a solid 
content while the first colloidal silica of the above is made to contain in 10 ■ 50% of the 
weight of a rate by the solid content, a claim 7, the precision abrasive compound for hard 
and brittle materials according to claim 8 or 9. 

[Claim 11] while the mean particle diameter of the first colloidal silica of the above is 
30-60nm - the mean particle diameter of the second colloidal silica of the above - 5*22nm 
or 80-100nm - it is " and this first colloidal silica and this second colloidal silica - the 
weight ratio of a solid content - 60 - 80%, and 40 ■ 20% of claim 4 used so that it may 
become comparatively, a claim 7, a claim 8, and the precision abrasive compound for hard 
and brittle materials according to claim 9 or 10 

[Claim 12] The claim 5 whose aforementioned polish accelerator is at least one sort in the 
poly AMINO carboxylic-acid system chelate nature compound and an organic 
phosphonic-acid system chelate nature compound, a claim 6, the precision abrasive 
compound for hard and brittle materials according to claim 7 or 9. 

[Claim 13] The claim 5 the aforementioned polish accelerator is made to contain in 0.1 - 
5.0% of the weight of a rate, a claim 6, a claim 7, the precision abrasive compound for hard 
and brittle materials according to claim 9 or 12. 

[Claim 14] The claim 6 the aforementioned silica particle and whose alumina particle are 
an amorphous silicon dioxide, a fumed silica, and fumed alumina, the precision abrasive 
compound for hard and brittle materials according to claim 8 or 9. 

[Claim 15] The claim 6 of the aforementioned silica particle and the alumina particles any 
one is made to contain in 2 - 25% of the weight of a rate in the total quantity at least, a 
claim 8, the precision abrasive compound for hard and brittle materials according to claim 
9 or 14. 

[Claim 16] The precision abrasive compound for hard and brittle materials given in any of 
the claim 1 by which pH is adjusted to the alkalinity of 7-11, or a claim 15 they are. 
[Claim 17] The precision abrasive compound for hard and brittle materials given in any of 
the claim 1 whose hard and brittle material is lithiunrtantalate single crystal material or 
Uthium-niobate-single-crystal material, or a claim 16 they are. 



[Translation done.] 
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n&(,><Dr&»). 5 OfiS%£jS;iSt§^K:}*. h 

<DMm&m&2t\2><n&rj:t>-r, ^-zwmmtvxo 

3 p dOu*/ y *Ji(^©W^W^-?-(Dffe(Die^fiJ*M{c 

C003 8] *©<£ ^ 'J #&T-RO*T 5 ^ift^-CC 
# CC «fc £ ftnfc^HDttttSr.Sfb 3 tffc Ufc ©T* -5 C t 

P>*V t©J:5 fttttt^ttO^ 'J UlSff-VLZf/ 
RIZT )li L&ZtiZC tic J: ->X. ® 
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— ^ba*^ta-A k • £"j#t*. Bctt^y##7k?g 

[0039] »MJiC«. *^WiCfflt,>^^^jteS0-SJ 
^*4-?S: 1. 0-5. Oiim. BET 

ttskffim: 1 1 o~4 2 0m' / gobv&mmicum 
^{ife^ffijcrss^sn^^y* (^taj*'>y*> r 
30 y*©tp-ct. mtitcmwmtzmmLi^, wg&m. 

■Xn^<D^^ i©4SJI?1-S C 0 < . I %K 

^FOTJMft^a: 12-40nm. BETtt^MS: 5 

o-aoom'/gow iwifcffii^ns. 

WKfJ. Eg^b^*^**^iK*{C,j: 0 . I 0 0 0 

°cM±<Dmuxm&to*ftmz tiz>jj8&&m-f hm. 

40 ft. ^bT^S^^A^igif^^iC^fc^ffi^Sfflb 
[0 04 l ] £/c, ^-C^fflSn^ta-A p • r 

ctc7mM3f*mA~rzctic£r>x. ^b^-ci^s 
^cori^-S). -^tr. ^ittta-A p • tjw 5 



11 

Ribmica. ixi<L*<D¥mi?m: io~4 

Onm, B ETlt^ElS : 4 0— 1 0 Om' /?©*>© 

A F • is 'J *ic»LrWBiSffi*l6j±-lil/»S^ffl*iia 

x ^ ^ ?94>JMte£ c "CHK^TCf Z> J: 5 ft C £ 
ftL>„ 

C 0 0 4 2 ] -e LT . fr< (Diaft ^ V Xt&^-RV/JUX 
i'fcK . i£tc2 5*g%J: 9£< bfcig^-tc 

*JfCC. toL-A K • TJt-S^^figfflOfc^CC 

:gb<±|?3ttTL£'5C<i«fcft.&©r*£. 
[0 04 3] */c. *^BJ{c*jlir«, ±j$CD£n#^~ 
XWgfrfi ITOa U Y 30l,-> y * <f&— CD=JD -i 

^ig*s^ft SSU©3 a -f #;i^> y * (SB-©:? p y *t 
JU-> y * ) ©4>ft < i l «£8SfltL £&t* Lti>& C t 

[0044] -rft*^. -5-cdo: 5 tmmttmmm®wm 

(->U*> ©&g#^#J£ffifflftfc©,»:ft9. *n 
cc«fc-,r. ^^©ff^wgflni©^^ 

ttfcSF&iI&<!:fFg*ift:^6n£©T&S#. ##£BH 
^©^glCC.fctltf. fOJ:^j;|Ai,^«ii3nfc 

[0045 KU, -?■©<£ 5 ft 2 ««_t©¥i*Ji&@f© 
Sft£np Y^n-^y#£ffi,&^:b#&Kf£L-C«. 

n6<D3p-/^->y*^©@ff^(D^wsii^«. 

ft-S©r*S^. -^-XffgMi l/t(Dl^I 1 0~ 
5 01i%©»- ©naY^I/^yrt/tcfcfb'r. ^~© 

m~<r>^ p y #)i>is y **^tj-if^@f$^fi^i 2 0 ~ 
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BOSfi^CDSH^-C^-fit^-SCi*^ J?SU<. M 
Cc«, 2 0-5 OfiS%tft^J;-5(cie^-rSCi*5J: 
9M*tA>©-C*>£. 

[0 04 6] ftte. ^<D<t-5ft^— ©3PY 40t/->y# 
£IS-©=i P Y y *7££*>t»-fc@Jfe##2 Ofift 

INSSfOT-C*-5{^0*>. na-C V boots') tt 

ftSiC^fcWSfciO-SCiift-S. — «Kc. 
TfiJROa a -f df ;U-> y *©B«»CMk**W«ttift5 0 

n« . 5 0 aa«fcLhoHJK»© =» o v -> y 

6. ±SBL/c«i:^ft^KO^— fb^©MSI*#tSL 

r. 6os*%Ji[Tcc-r^c<!:*iasL<» ^^-rsc 
iictoT, np-r y;Ui";*tp<o^y*75i#— 
20 — ftf#. pgiffl^ttio^y^M^tcj: 

msbxmm wcc [Eiifi 3 * © r * s . 

[0 04 7] £C5t, ±ai©<fc'5ft=iP^^U^y * 
V'MiUt. ^I4g*i3 0~6 0 nmTS»5i(D§ 
-2 2nmM/X«8 0-l 0 0nmO<>(D4Sfflt 

30 mMmmK&wstizcttttz. ^tc. ^-© 

©6ft0. hW^brnmicmtfLMLtbhtl 

0~ 1 0 0 n mWfcOfc&ffiOfcit^tU;^ 9f^jta*s 
S** WCC fSjJnr -S C <!: <!: ft 5 . 
[0 04 8] ^©£5ft«&©^£j&g©:3Ci^ 

<t^-©n a y ^ii/i/ y ii?f^©afij:tren-e 

40 n. 60~80%£40~20%©f!|-£<tft-5>J:5K:lS 

^■•rsci^siii/u., w/cu. ^-©^^ftiE^iii^ 

SS3*ca{b-&02t>S?c»©jSiEft»fljffiH-C*«5 > 

fijcci^±-a-tto6ns<tft(c. m»ftiti?sm*sii3Ei5n 

*^*«2 0%*^-C*SiS^fC«. -€-©SB^Cj:^^ 
{*<5J^#S&3ftftl,>©ri&£. 
[0049] fln^r. *%^tCS£^iFg«^©)3f|©- 

-^(c<tti{*. 3py ^->y^7(c*tLr. *i'-htt<t 
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[0 05 0]ft*>\ -g-CTXfc^ft+U- h^t^JtL/t 
■^WtS7 ^7* >®S* U- htt^t^J^^lf 6 

n. *ft«D<D5^©'i>ft< i^>— -otfiffiKicmviz n-c 

5>rh7ig (EDTA) , yi?-|/>MJ7;>^ 
h y *JU^>K (PBTC) . tKP + ->i^> 

o. i-5. om&.%<Dm&xtmm$tizcti}W£L 

<. cfcOif*L/<«. 0. 5-3. 0S*%(DI2^J^ 

'M^m-sia*. wmmm<Dm±i*%-m$ii-r. 5. o 

[0 05 2 3 £/c, ^IHiCfct^-Ctt, ^-xmfeVit. 
501/ i^'J * <t fct ¥«3&K<DSft Snp-fWi' y fjayp 
«. ¥^&a©^ft£aa^y;Uixy*7£2fifcU:ffi-£ 

•Y $oi^ y ^{CgB^-tt be* 6*1 & b<D-Cfo £ C <t Jt «£ 
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[ 0 0 5 3 ] *%WCCiiE^®!feMf4ffl««W^« 
«*ottt. -£<DpH<B#S7— 1 l©T^*yt4{c 

Sj-ft#tfc#tii:fc£<!;ft(C. Wg*I/a^#©^y:*7CD$ 
WS£J:92K "f£C iflstti**. pH#7* 

L©teffi#B»«!:ft.&©'C*»3. pHAH 1 

*Ma£*8;?.£<fc'5fcft.2><h, ^cc^y^gig^jgp 
0. SNSlBjffift & oroffffl*w»ec»»oflKc < ft 

C 0 0 5 4 ] 0d;l«\ &S©1S«>-Clffl#»ft t z*-A K • 

oc»ro:. *teRDtyjWfc«r»BL»t>or*»). -e© 

20 /c#>(C. pH©^»4^fK:SWStr»©-C*S. sfcffltc 
tt. ti-A|-' • is y p H = 2 ftiSCC* 

0. pH = 4-v5WM pH = 7-8*«m« 1 P 
H= 9- 1 OAJ^Ut^i^orfcO. COCi*>^*> 
SJ^iC* ta-A K • ^y^^fCTk (P H= 

* y sedans tih.®mica%ntLti>z&m*tim< l cm 

[00551 ^/c, -ecDJc^ftpHOigllltCtt. fF^iffi 
30 fcMlc&£?&wmtt-PWi-&ffllCfcC-C> SS©pHiB 

iSPJ^accjS!R3n. ^©pHift.si^tcffli^e, 

ftScDr*^ -ecOi^ftpHia^JiLT}*. 
I*. NaOH, KOH, T >*xr94£9*tf 6tlS. 
[ 0 0 5 6 ] 3 *^{Cfie^®Jglitf4ffl»SgW^ 

ic^tfc-so^r, Hft£»fgffijt£ias^< . se^e 

W4©*ffi*nx©i^cci^fflsn-5x-y^ + > Wit 
40 «\ i^T^'-^A^r^s^^AJg. ta-fblg— 

osa©^™*). iaj-tf^xft^^PH^uft^fecDr* 
^ )im y * ■> A^tsswf4^ u < «- * y 5=- ■? a# 
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coo5 8] ic^-r. *§&M<Dmmt-r*>tmttwm 
co o 5 9 3 jp'f yn^> 'j a + -> <) afe^Rovxtt 

afWBifflfiSW*f#S©-c*4. c©J;5Cc. #(ciitt<b 
AS. 

[0 06 0 ] ^— g>n p y;u-> u jj+m~<D^ n-ry 
so*. ^Sfctcor. phmbn. h«c» % sa©^tti 

JW©*»«*. Bflg©iB^at>S-5J:5«c^JDt/. ig^ 

[0 06 L 3 3P-f -SOU-> t>;fr + jf^jgjg^ 6 ft &flF 

An-rsc<t-c. mm^mmtrnmLft^ -e-©.*^ 

-f S C <t tc J: 0 . B W i"T SSHfe tm ffl»2g©flgffl^^ 

3*© p HiSSE^Jte-C^ ^(*TJU* r ;tt{Cfa^3tifc*^f 
i$tt+U- H4fk^*?35ftI-rSC<!:*iffl*L^©-CA 

^tc. *u~h144b£1&#8r*£t§£{ctt. -e©a$fln 
ic J: 0 . Htttt&ffiffiaOTSKjt&ao p H difiTTS C 
.LiftO. 3a^yjU^>j#©tetK#®$3ft/c f ), y 

a*. 
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[ 0 0 6 2 ] -e LT. #&Bjjk:ft 

^©sa©w^#£fe*iiaa(cjsi«3ti. mssnsc 

£<hft£©-C*£. Pfl^i. Hfi£S©18B^fmfflf§?g$f 

x-/\) ©PgS*«f®fltiffitCffEEl*l/e*. frtr>Z1£& 
io £j^©II]fi^KteT0ffci±U&6C<hte<fc9. 

(Jj««/'y^>y) ^-^CD-C*i„ 

[00633 

^©i^^iyscaioieigccior. H5f©®l!^**> 
SW£k©r£u>c <t«. f ^tfe^ic^-c* 
*^Hj{c{j. WT©HJfiWI©ffi{c*>. Mtc« 

20 M. AWE. ^fiteSSfeW-CA^Ci^lfBan 

[0 06 4 3 SEflfe^^^sHSgCf^MBS^©i8ISj 
TIB* 1 Rim 2 ©BB^Sl)^<t % £ J: ^ {c, WTte^-T 

SISS^ 1 - 1 3 . M, lt$3fll 1 ~5 ©W^fflfi£!gJ©IH 

[0065] mmm i 

rfjflS©*SS0-K{bIS^ (^I4^S : 1. 8 am. B 
ETitSfflfS: 180m' /g) lOOg*. *^b^- 
30 hy?AKtpH=9. SCCiaSL-fcT^^VliTK^jS 

5oogtcm*nL. ^i»-c. iSj?»rm^*s*^5+^- 

JC-C3 0flf.JL sii*. ^t5fL/-Cf#en/c«S^-^bS 
^©^■I5(7K^ 600gtc, rfjfl5©r 'Jftaa^ 
U * : 4 0 n m. H^55-S : 5 QMS 

%. pH=ll) 400g *ftn^.-C. «fflffl8"C3 0 

^lkg *f#/c„ 
[0066] HfiteW 2 

mmmi tfsimicL-c. m&B-M<mm<DtKt>*)ic. 

40 Tfjflg© t i-AK-->'J* (1 ^ifi^-¥*&ei^-S : 1 6 
nm, BETttmmm : 13 0m 1 /g) 1 00 g%m 

[0 06 7 3 HSfiffl 3 

rffJROftia^riMte* : 1. 8 am, B 

ETtmmffi: 180m' /g ) 1 00g4. *8Mb^ 
h >) ^AJcrp H= 9. 5CCi9SC/ft:r-'l'*'Jl4^c^ 

{tmm>fti&Av®ffi.5 5 0 gtc, fiOTJWJItna 
50 y^i^ * <3pi$j;gH4£ : 4 0 n m. @fl5^a : 5 0 
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11%. p H = 1 1 ) 40 0g*M, KtC, CftfC. 
*r--t7AiS (EDTA • 2 NH, ) 8g4gilfc*S 

fc. 

[0 06 8] 4. 5 

rfjflSOT il/* U 14© n a -f 30Ui> y ij ■■ 4 

Onm, mBftm : 5 011%. p H = 1 1 ) 600 g 

k. -e-niia^J^tt^soDattiao-f y^us^y* <¥ 10 

J$)tft^S : 8 0 n mXH 15nm, @JI5#1 : 4 OH 

%. ph=io) 2 s o e *j&-&m?nftL . m«:5% 

<D7kmiti- b 'J ^ATk^CtT. P H = 9. 5{CflSts 

fcr**v&*jBKi 5 o gfcssttjLr. 5gf$-t*L#>.s 
C £ fc J: 0 . y>v> y #cD£ft@ff2#l# 401 
fi% i 3 nfc. iSj-fcSHiitfodcigj 1 k g £f#fc„ 
[006 9] HSfcW 6 

io (¥»J^@ : 4 0 nm. @JF5#i : 5 011%, p 
H= 1 1 ) 4 0 OgK, ^ft£(i¥^*W&C9g&.5:3 20 
P A y ii (VJfetfrfS : 1 5 n m. @0#1 : 4 

011%. pH= 1 0) 2 5 0 g*ig^&tfSH$L. M 

3. 6 Mm. BETib^tBSS : 150m' /g) 100 
g£. 5%7KKfby- h y^A*^rpH= 9. 5KDS 

HLrcr^*ytt<757k?g?K2 5 o gcc. mmmmim~e 
ft&vL&%titcM&m~mitmm<Dft&7i<i8®. (-><) 

[0070] mmm i 30 

^6S#J6 iBSfc, mgg©y;l/#yl£co:3U^y;i/->y 
* (-^fcJ&^S : 4 0 nm. mBftM. : 5 011%. p 
H=l 1 ) 60 0 gK. ^ft£tt¥^«tf^S©p&&3 
a ■< itfris y * (^^itft^S : 1 5 n m. @J&t>1 : 4 
011%. PH= 1 0) 2 50 g4S^. UfL. HGC 
cn(C. OTgfiiitSJi L/t©EDTA • 2 NH, CD8 g 
**. 5 %*&fby- h y ? ATkigigfCT p H = 9 . 5 KtS 

s l /cr ju *? y t*<D *?§?g(c jgfli-a- b tb h ti x & z> mm 

1 50g£sSSJj|]U 5R«Jg^r3 0^ra. ?Sltf. JSf# 
"T S C £ fC «fc 0 . ^-^W^ifi^^ 1 k g i'#/c. 40 
[0 07 1 ] 8-10 

rUggor ;u^7 y ten a y #\>u»> y * (¥*j*$-F-S : 4 o 

nm. mfcftm: 5 011%. pH= 1 1 ) 800g 
SC. 8 g©EDTA • 2NH, . XIZ7*XV* s72 

>hv*j)\,#>m (pbtc) . mm^.9-iy>v>7 % 

>f- Y^ffiSL— ijh^^^m. (EDTA • 2Ca) €r. 

s%*mt-rv y^A*jg^c-r ph = 9. skpsl 
>)&<D7i<mmcmMLtcmm2 o o g£asfln 

fc. 50 
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[0072] ISS60iJ 1 1 

rfJfROT^ytt^a-r jObS/U *; (W-i^tkl-m : 4 0 
nm. H^l: 5 011%. pH= 1 1 ) 8 0 0g 
<C. b a. — A F - T7l' 5 y* ( 1 %tft?¥J4tt?fil : 2 0 
nm. BETit3IM»: 10 0m 2 /g) 6 g#. 5% 
AWLit-f- V y •> ATk^jStcr p H = 9 . 5 (CiSS L/cT 
yi4©7k^fS{CiS3?»rSll$«-C5>l5(ti-Lii66n/c^ 

5 y - 2 o o g fcsfsfln Lt . gf^cc^ja^-c 3 o # 

1 kg£fSfc. 
[0073] IIJfeCT 1 2 

1 £iu«(c. rtJK<Dr;u*yi43a-/y7W->y 

* (W-tm^-m : 4 0 nm, @^1 : 5 011%. p 
H = 1 1 ) 8 0 0 giC. t a. — A F • T7U 5 y* < l^Ctft 
W»S:2 0nm. BETitSffift: 10 0m' 
/ g ) 6 g 5 %7k^{ty- ATfqSifcKT PH = 

9 . 5 icmmstitcr )i>* ')&<D*®mcmm«imnm 

r^fJt#LS!>6iift:^^y- 1 9 2 g£JjlU, M«C. 8 
gCDEDTA • 2NH, ^JJOLr. iPHg«mTCiS 
^. Jfifli-ti-Cto-SCiKJ:*). i^-^WgffiJS^lkg 

[0074] mmm 1 3 

H)5fi^I6 <ti§Hisc. ?1jIS©tjI/* yt*©3 n -r #>ns y 

* (^«J«^-S : 4 0 n m. @J&#1 : 5 0 11%. p 
H= 1 1) 40 OgK. «^f4^tICDJ!|& 3 
a ^ y;b>> y * (^M^-S : 1 5 n m. @0#1 : 4 
011%. pH= 1 0) 2 5 0 g£ig£-&0'tg#U Jf 
K. -€-C{C. TtJflS© ta-AK • is V ft (l^&^PiSj 
*iiFM: 16nm. BETtb^MS: 13 0m 1 /g) 

ioog*s, 5%7^^ty-hy^AccrpH = 9. 5K 

Lis?)6nfcX7 y-3 4 2 g=&*n^.. M(C 8 gOEDT 
ACO-V-ytS (EDTA • 2Na) *r^flDLT, mm 

c o o 7 5 ] tmm 1-4 

^fSHjiccfi^Hj&fipj 1-13 £<Dm$<DtcZblc> fii^S 

w^ifa^^i kg^na^Lfc. Jti5wn*. _Bg 

©n d ^ ^bix ij * (^i&T-a : 4 0 n m . Hff^- 
1: 5 011%. p H = 1 1 ) 6 0 0 g(C. 5%7k®Mb 
■T Y y ^ATk^jgf. pH = 9. 5fCS8SbfcT7l'*y 
tt©*^fj«4 0 0g?:il^. m^-r^CitCJrOISM 
L. g/c. £t*50»l2 . 3-C5*. 8 0nmX 

«1 5nmC3D^;l.i/'M (@^1 : 4 011 
%) lkg£-e*ve*l. ^-COSS^fflL. J:b$5Pl4-C 
«. 3B^ yjU^ y ^7 (ip^ite^?! : 4 0 n m. ®Bft 
1 : 5 011%. pH=l 1) 800gtC. pH = 9. 
5{CHM3tlfc7k?§«2 0 0g*ttI^-5Cir. 
n. 1 kg(DUj-^Wgtt^?:*{lU/t„ 
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c o o 7 6 3 mm 5 

S/c. 30-/ dOU-> <J ij (¥*tfk : f-'& : 4 0 n m . 

#S : 5 oas%> p H= i l ) center, 3D 

& : 0. 5 urn. BETik^fflS :5 m* /g) 

/Co BP*S. 5t-T. a-7JHtl00gi^Si(7k50 0* 
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g*acMy;l^l>#40 OgtBtmS^LT. lkg 
[0077] 



MS 


n n «f 




v 'J 

item* 






D„ 


A 


Dm 


m 


n 




® 




PH 




(no) 


{%) 


(run) 


(%) 


m 


(96) 


m 


(%) 




1 


4 0 


2 0 






A 


1 0 






8. 6 


2 


4 0 


2 0 






B 


1 0 






9. 5 


3 


4 0 


2 0 






A 


1 0 


a 


0. 8 


8. 1 


4 


4 0 


3 0 


8 0 


1 0 










1 0. 2 


5 


4 0 


3 0 


1 5 


1 0 










9. 5 




4 0 


2 0 


1 5 


1 0 


A 


1 0 






9. 1 


7 


4 0 


3 0 


1 5 


1 0 






a 


0. 8 


8. 3 


8 


4 0 


4 0 










a 


0. 8 


8. 6 


9 


4 0 


4 0 










b 


0. 8 


7. 1 


10 


4 0 


4 0 










c 


0. 8 


1 0. 0 


11 


4 0 


4 0 






C 


6 






1 0. 8 


12 


4 0 


4 0 






c 


6 


a 


0. 8 


1 0. 3 


13 


4 0 


2 0 


1 5 


1 0 


B 


1 0 


d 


0. 8 


8. 8 



B : ta-i*K f i/*)i3 
C : ta-A K • TJUii- 
mmmmm a : EDTA • 2NH. 

b : PBTC 

c : EDTA' 2Ca 

d : EDTA • 2Na 



[0078] 



40 [^2] 
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It 
#1 


3o>f y>\, 












St 




« 


m 




m 




PH 




(fin) 


(%) 


(nm) 


(96) 


m 


{%} 


m 


(96) 




I 


4 0 


3 0 














9. 7 


2 


8 0 


4 0 














9. 8 


3 


1 5 


4 0 














9. 6 


4 


4 0 


4 0 














9. 9 


5 


4 0 


2 0 






D 


1 0 






1 0. 6 



[oo7 9] mmm 

±HTnhtitcmmm i ~ i z^mmm i ~5 <d& i 

S LM- 10 0. ^>>ySffiftS : 3 5 0 mm) 

(iSS: 7 5mm) <E>ilffi£ 5 B$mi. ^y^j/ 

Or. 5£^<DIH«eia (HUkSS:) «. 6 O r pmCCKJE 
3*1, mmi£jm> 200 g/cm' -c* 

Sfc, W^MfiK^tJ. ^-^JJOT^ffll^T. 20 0 
mL/m i n(0m&mmcx, 6 ft/c5F^tfi 



[0080] fit, ±£fc©in< or^cc-^©*^ 
20 -7 A $fig|j|ffi: 1 am) 

^ji^(Mm/Hr) $?c. mr=f®msm 

-< #tti¥ : v-fi»n^3-y) £flH>-C. 4 0 

[008 1 ] 
[IS3] 



V 



(13) 



23 
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mmms. (um/H r ) 








CF»ttiHI^Ra (H r) 












0-1 


1 -2 


2-3 


3-4 


4-5 




mm 




i 


5.5 


4.5 


5.5 


4.8 


3.7 


4.8 


m 


Aft 




2 


5.3 


3.2 


3.8 


4.3 


3.9 


4. 1 


m 


Aft 




3 


5.8 


5.0 


4.5 


5.3 


4.9 


5.1 


m 


Aft 




4 


7.0 


4.0 


5.5 


5.0 


3.5 


5.0 


m 


Aft 


m 


5 
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